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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a device and a 
system that have less noise of a reproducing waveform 
and that excel in an S/N and a bit error rate. 

SOLUTION: The yoke type information reproducing head 
device 100 is constituted such that a magnetic sensor 3 
is provided on a substrate 1 through a nonmagnetic 
insulating layer 2, that a magnetic pole 4 is connected 
to this magnetic sensor 3, and that this magnetic sensor 
3 is so structured that a ferromagnetic tunnel junction 
element 5 is held between an upper and a lower electrode 
6, 7. In this case, a bias layer 8 for controlling a 
magnetic domain is joined to the tunnel junction element 
5. 
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[0001] 

10 5ri:tcfe5> a 

[0002] 

[memm mmsT-ix m&m (mr) 

Sfcti'vy K i: i#l;ms8^<swR y mmtfMB £ ft 

-easy, zw*. ^sws^anfaMSSffi^&f 2 --* 
jRyjR^* organs w^sii^ittcDBWi: 

[0 0 0 3] i^Ufcfi&H^^MR^itti. mm 

y mm>tm<D i ^^b^rpi^^^^^n^^i 

20 @^O^r^OfS^SC0^CD2^tCii^UT^ffc-t- 
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and Related Applications'* IEEE Trans, on Mag. MAG- 1 
1, P. 1039 (1975) ) 
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[0 0 0 7] »C, 4$§§¥4-3 5 83 1 0#£3gC 
[0 0 0 8] X. 4fii¥4-1 03 0 14#^tCti, 
1 99 6^ 1 3 5">C-£?tCiSe#& 
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[0 0 2 0] *«W»C«SSMWEff*A,-y K^gl o 
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mmmMzit. mi (a) ^^sitc 

SCJM0)*WffiiaM2 1M2BI/Ci3<**j3* 20 
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^A2 0 0#«fifc*ft*. 
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*^C«*m&0®2lc^*Ma-*§W 
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Mn, P t PdMn, ReMn 
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NiFe, CoZr, tfctiCoFeB, CoZrM 
o, CoZrNb, CoZr, CoZrTa, CoH 
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iteMtstiOTfeot, ®i (b) <Dmi&mmi 

1 CO— ^tC^ttlStiCOT'&So 

[0027] x *miizm&m&hy*)\&£m*5 
ti, ±iau^^^ ffio>Mi o±ic^tTOss$n 

&*)<DT'&Z>i}K -^CDlggti, 01 (B) col^JKMtc© 30 
£3*i£*>c7>T-tifc<, gSz&i-s&tc, J^f^lWHT' 
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(6) ^/T^/©££i*&Jl/©£8H£i/2Sl 

(7) ^/Tit^/@£2i±£M/©£iSH$M/^ 
ti/f2MRX>A>Xl/7 U 

(8) ^/T^/E££i*£JI/S5£l&ft/i/3&l 
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[oo2 8] (a) T^siibTti, mm. m 

&m$k$>. J^^UTti, Ta, Hf, Zr, w, c 
r, Ti, Mo, Pt, Ni, Ir, Cu, Ag, C 
o, Zn, Ru, Rh, Re, Au, Os, Pd, N 

b, v&tfznb<Dffl^mm&&^itmm*^& 

[0029] mttTtmtlsT. Ta, Hf, Z r, W, 
Cr, Ti, Mo, Pt, Ni, I r, Cu, Ag, C 
o, Zn, Ru, Rh, Re, Au, Os, Pd, N 
b, V£/§Vv5^m*5. f& #$^lC^Tli, T 

(B) yV-W£M£LTl%. NiFe, CoFe, N 
iFeCo, FeCo, CoFeB, CoZrMo, C 
oZrNb, CoZr, CoZrTa, CoHf, Co 
Ta, CoTaHf, CoNbHf, CoZrNb, C 
oHfPd, CoTaZrNb, CoZrMoNi^ 

*r=.teT^)\syTxm$ffi*zm^z£&T'&z>. 
[0030] (o 3&mmti,T& mm. 
mm. mmhmmvmi&nib l < \$&m/mm 
2 mm. sm/mmzim* &m/.mmt.mm 

£<DW&®) 2JIR SrMV^„ Ti, V, Cr, C 
o, Cu, Zn, Y, Zr, Nb, Mo, Tc, Ru, 
Rh, Pd, Ag, Hf, Ta, W, Re, Os, I 
r, Pt, Au, ££ti. Si, Al, Ti, T a<D? 

jv-^frbtezmmte^tfrnmomft* b < 

£fctiTa, Hf, Zr, W, Cr, Ti, Mo, 
Pt, Ni, I r, Cu, Ag, Co, Z n, Ru, R 
h. Re, Au, Os, Pd, Nb, V, YCO^Vl/-:/ 
<&!?&<£& I ^<D^fr*>teZ>, 

immmis &Tsmmv>&&*) l < \tm^mt.m^ 

[0 0 3 1] (D) mi&&XfM2MR*>J\yxmt 
LTti, Co, NiFe Co, FeCo^, ££tiCo 
FeB, CoZrMo, CoZrNb, CoZr, Co 
ZrTa, CoHf, CoTa, CoTaHf, CoN 
bHf, CoZrNb, CoHfPd, CoTaZrN 
b, CoZrMoN i^£tz.\ZT*)\syTX&mm 

[0 0 3 2] X, #f$93tC^T, MRx>/\>^I$:i 
VNT&v^rti, Mv^fe^{CJt^T^FMRJt3^^HST1- 

(E) m&mmtlsTl*. Co, Ni, Fefc^-X 

(F) @££-tt6Jii:UTti, FeMn, NiMn, I 
rMn, RhMn, PtPdMn, ReMn, PtM 
n, PtCrMn, CrMn, CrAl, TbCo, N 



9 

« n immtv emmommik n i mm/o 

Cr, CoCrPt, CoCrTa, PtCo&iffeJi 

[0033] X, PtMnt>U<teP tMntCTi, 
V, Cr, Co, Cu, Zn, Y, Zr, Nb, Mo, 
Tc, Ru, Rh, Pd, Ag, Hf, Ta, W, R 
e, Os, Ir, Pt, Au, Si, Al, Ti, Ta 

(g) &mmtvT& mm. mm. mm 
mm2m®, &m/ mtmnm^mtom^m 2 

M&S &JIV^ 0 Ti, V, Cr, Co, Cu, Zn, 
Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, A 
g, Hf, Ta, W, Re, Os, Ir, Pt, Au, 

Si, Al, Ti, T *<D>f)V-7fr*>&Z>m 
im&£tfmm(D$Lft1b b < tfettTa, 
Hf, Zr, W, Cr, Ti, Mo, Pt, Ni, I 
r, Cu, Ag, Co, Zn, Ru, R h. Re, A 
u, Os, Pd, Nb, V, YO>>fAs-7<7yp&<t*) 

b < \*&&z±Mmim& 
<t tpmmm&ft* b < itm&fo tm^t>^ 2 mm 

[0 0 3 4] #$#8tC&T, 3-^^?-5«>r>^ 
^A2 0 0£bTMV^~£#T*££<l:e>tC&£> D o£ 

co 0 3 5] *mi\z&z ^mmrnn^. ^ 2 
oowu *mm<Dmm.b>*jvmm : f-5zm^rc.m 

[0 0 3 6] ^mm^m^V KT'&£J&^fE^@ 
4 7ti, TBSH4 3, 3^;i/4 1, ±^4 4*^^ 

isioo tmwmtM&mwA 1 ttm&i 2±\zm 

K4 5©±©^-;i/K]gi:, %mM&3&mx-&ztm^ 

*y TO 4 7<£Ti8f§te, SV^C#atlC bT*>JKX, so 
[0 0 3 7] KICJ;U, fS^^5 3±tCfi-^ 
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^(D^^K^^-f detenu m^is^w^s 

[oo3 8] mi\ttmi<m5m$mmm?-$:m\^ 

3&a£©&4 2±{C, SiA^ Kl o o^xmm^y 

K4 7 rtl$:f5^S^5 3±tC&g&#>bT 

10 ttfBSi$l#5 3 0>±£, 0. 2AtmJ^TO^$, fe-£>VN 

[0039] z.<rmmz^). mmm^^y rasei o 

0lif2^^5 3tCfB^$nfc^C6^-^$:, -eopti 

2ootci*^Tte, s^snrtev^v^, ^&®^fa 

&£®4 7£<fctf^tfi?Pf£^y K&fil 0 0£^gt 
«^CI5«^ 5 3 OmRZtlf- V^V>7 ^&&IZ®®£ 

20 *y K^Sl 0 0 iltC^^tlfc^ICOT^^nX-^^ 
©*r£fc«*g£bV\, 
[0 0 4 0] J£TRC *^tC^$^gt^^^^ K 

^ti o o<Dffi&t*<Dmmmzjmimzmi>T. 
miz$m\zms^-z> 0 $mffl®m$&UTxms\tm^ 
&vvt\ miRTmzizmi,t~#<<7<Dn-9mmM 
Kisei o o zmtLtc (mm . h 

-emtLltTlts /Ta (3nm) /Pt46Mn54 
(2 5nm) /Co90Fel0 (5nm) /A\Mt 
m (2nm) /Co90FelO (2nm) /Ni8 2 
30 Fe 1 8 (8nm) /Ta (3 nm) £J§^£:. 

[0 0 4 1] BS&&&IC&2 5 0T:, 5^fS(©^ra$: 
^^K0m#h«iL3SS*rS^[SlC 5 0 0 O e CE*8^£ftF 

tCliMnZn^x^-f h, S^KItt, Ta ( 5nm) i:N 
i80Fe 20 (20mm) fe^StC^UT, I — ^ 
;i/<Z)^?$: 2 0 n mlC Lf-^(D$:> ^«^^^bT 
ti^ftSife, Tiii:lTliMo5nmtAu (5 0 
nm) £-*>hV^U!LB£$:, ^^4®i:bT«Ni 
40 8 0Fe20£, m$^M£ bTttA iSKt^&^i^ 

[0 0 4 2] CICD^v K$:®6C0i:^^fH^^— 
^\^y RCimxfeji^v-fyjnXU CoCrTalil 
&±IZt- $ *%mn£. bfc 0 ^ii^h^^y 
^Wttl. ^ji^¥^^y^±0. 2/im, §g 

5 01C, 2^3^b7^o 

[0 0 4 3] ZlODX^tCi^^t«-?-^^fpI^f&I^ 
50 TV^t*ttlli^6^^S^fe < fcUfg^$-&SM^ffc 
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f&Y^tC, 2 0 0TC, SOOOe&fW, 1 B$f^§& 

WHS*U&**ofc. gtffcD6^l*2. 5kOe£:b 
[0 0 4 4] Kft^yK&M^t, S/ 

^-U-b£OT£b*i «1) . iteffl*&rffi&ffi* 10 

£tiftJtt-&7- ^*»n-f4x 2 . 9 mVM 2 6 7k 

<, tr^yhx^-U-h^lXl 0"4tCilif*ofco 
[0 0 4 5] ^tC H3^b£ja/t-f7*8<Dffi»fc 

&*«WlfeA hV ks»i 0 0 SSWUfc. *SMf$P£ 
£/s* y K£|©1 0 0CDh>*;V&£mi:bTli, /Ta 
(3nm) /Pt46Mn54 (2 5nm) /Co90 
Fe 1 0 (5nm) /Altfl^I (2nm) /Co90 20 
Fe 1 0 (2nm) /Ni82Fel8 (8nm) /T 
a (3 nm) &J§V^ 

[0 0 4 6] £S&£&tCtt2 5 0iC, S^O^fflS: 
f8B8ft<D^£teiM&+tt\%K. 5 0 0 O e CD^&RJ 

bTfct B8fc3*i\fc^fc*>©«:»^fc. &i&f£ftg® 
KC&MnZn:7x5>f K $Sf§4 (4-1, 4-2) tC 
«U Ta (5nm) i:Ni80Fe 20( 20nm) & 
^SfCSUibT, h-*;WDffltl«:2 0 0nmJCbfc*i 
CDS:, ^H4$«^l^bTl±^KbSiS:, T@@7t 30 
UTttMo£5 nmt'Au (5 0nm) &-^>K^f^^ 
bfcRfc, X, 5tbTl*Ni 8 0Fe 2 0 

^E^^£bTteAlltffc$j$:Mv^ 0 

[0047] aKfftiwfli«;ur^JS8^*->fta 
ftfcirawc8?*&«fc^ (03) jciaRs*vrv>s. z. 

«&IIU CoCrTa^±(:f-!?$: 

m, S£j&«5Mr*y:rti0. 2jt£m, MWM^h^y^ 
ffitl. Ofimt^ 40 

[0 0 4 8] KSST&sflB&aaftaaau 7 

£bTIEb<Ifr^bfc<fcofeC9T\ ^^yrafei 
tflESi^y HSMW»7lfeC 2 0 0TC, 5 0 0Oe& 

[0049] ^ommmm^^^mmmomm 
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SftJ&atPofe. ^COfiS&2jt±2. 5kOe£bfe. & 
2) . 

[00503 &mmM&wrxmat:m^>m& 

(3ft 1) ilJt^T, ^-ftWZX&^ti, 

ofcifcrt^ S/N tffcLbU fc^y hx5-U- h 
=& 1 x l 0-6j£TFtc&#£*ife. #cic, 04tc^bfc*g 

[0 0 5 1] h>*;W(teiBU:UTtt. /Ta (3n 
m)/Pt46Mn54 (2 5 nm) /C o 9 0 F e 1 
0 (5nm) /K\mcM (2nm) /Co90Fel 
0 (2 nm) /Ni82Fel8 (8 nm) /T a (3 
nm) fcBV^fc. ^&&(Ct*2 5 Or, S^CO^t 
SSr^^COffi^^ti^^S^fBltC 5 0 0 O e C0&# 

[0 0 5 2] ffife^y K&*8fiW*S&SS&0>Ttt£ (ft 
m) £bTtt, BSKaVrJ^fcfcflDSJBufc. 
ttg&l£tiMnZn;7x^>r k ttfitCtt. Ta (5 
nm) £Ni80Fe20( 2 0nm) Sr^SlC^b 
T, 1 — #;i/C7)^£2 0 0nmfCLfc%£>£:. 
«»»2i:l/tttlWbSi«:, TH8I7 i: bTliMo 5 
nmtAu (5 0nm) S^V hV *y^bfcR£, 

5 i: LTttN i 8 0Fe 2 OS:, mmm§£l< 

[0053] m&fflBim/wrxMisjw-yiti'ti 
fzm&iz-Bm&z>£ e> (®4) ciaastvrv**. 

^OD'vy K £0 6 CD«fc 5 ^fH^^H^^ >y K2 0 0 

c^£<fctf*^#&nxu Cocna^iic 

^-^fcfESi^bfc. ^« ^£&^h5^y^ipl& 
1. 5 Mm, &£7&fr*rW7\Z0. 2/tm, 

[0054] rascon>r ;i^P4 lftm&D 

t, n&^v m&±znm^v mtt&m-rm^ 2 

0 0t:, 500OeW, 1 ^C7>^^raS:tTo 

fe. 

[0 0 5 5] ^CT^^MJC £ £ g S^a^O^f 
StUfefrofc. ^c?>^^Jtt2. SkOetUc. ^ 
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3) . 

[0 0 5 6] flffi«Wffi«/^r^Ji8«:«V^«^ 

^ffi^JTb^Wr £&M\Zi&T b b^U ff 

S/NjWSLfcU t^y hx^-l/-h% 
1 x l 0^#TfC3»Sftfc. MIC ®5tc^b£8&fc 

1 o o fcttflsufc. 

[0 0 5 7] h>*;i#£KfcbTtt, /Ta (3 n 
m) /Pt46Mn54 (25nm) /Co90Fel 
0 (5nm) /AimU& (2nm) /Co90Fel 
0 (2nm) /Ni82Fel8 (8nm) /Ta (3 
nm) &J§V*fc. ^fifc&tCte2 5 0n, 5E$fa<D8&Qt 

[0 0 5 8] m&^v Fioo&ffi&t &&m&>Tf& 

jRltCttMnZn:7x^>f K #814 tCttU Ta (5n 
m) i:Ni80Fe20( 2 0nm) &S3a3fiWb 
T, I — *;i/©flW&2 0 0nm{Cbfc*>©& #®Hx 
$811^2 £ bTW&ffcS i£, TWM7 £bTi*Mo 5 
nmt'Au (5 0nm) K>f v^Lfeffllft, MS 

e»l 5i:bTttNi 80Fe20£, KJ¥^I£:b 

[0 0 5 9] «E£IBI«l»jft/MrxJ18*4y^->ftS 
*lfcWcK»J:3 (BIS) KlfflMEJlT^S. r<7)/\ 

v h*zm 6v>£^ KtrnmL-mz^y k 2 0 0 icflnx 

^fllttO. 8Ami:Lfe. 

[0 0 6 0] ss&a^y ras4 7<^n-r;i^4 IfW 
tC, 2 0 01C, 5 0 0OeW, l^gc^^^l 

[0061] 3 c^&g&ratc ^ * g fcTrnmcmm 
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Sn&^ofe. g^5 3<D68&ftli2. SkOeiil 
fc. ^^J^A>TT^80*m$:^T^L^ 
^y KMwc, Wfctfcfc S/N, ^ttiijfflit 

(/§&go , try 

«4) o 

[0 0 6 2] «Effif«M8/W7XJl 8 

10 £^^^/\9^>y>rx(^«£v^^^(c& 

ofcifc*^ S/NtffiLtU t^y hx^-u-hfc 
1 x 1 o^T«»S4xfc. r*c#fBB£iaj§bTii$ 

[00633 S£&7V*^e2oowu BK*sttTtt 

[0 0 6 4] f-f^^©Effit ^«4 6mmT»& 

30 U i|S^^5^f)2 0^^ h(0«BHT?&S 
[0 0 6 5] 

40 [0 0 6 6] 



n£.mu s/n Mm**** t-^Fx? vutm& 

<mV) . (dB) tiv-?fi -u-h 
(kFC I ) 



2. 9 



2 4 2 6 7 
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